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Chemical, spectrographic, and modal analyses

of syenitic rocks, thorium veins, and carbonatite

in the Powderhorn district, Gunnison County,

Colorado 

by D. C. Hedlund and J. C. Olson

Introduction

This report is a tabulation of analytical data on 53 samples of 

thorium veins, 56 samples of syenitic and related rocks, 12 samples of 

carbonatite dikes and intrusive bodies, and one sample each of 

magnetite-perovskite-apatite rock and a quartz diabase dike. These data 

have been tabulated for reference in relation to geologic reports and 

maps published on the Powderhorn district, (see reference list) as well 

as work currently being done.

Each sample is described briefly and its locality is given by 

quarter-section and by latitude and longitude. The locations of thorium 

veins that have been sampled and analyzed are shown on the geologic maps 

of the Carpenter Ridge, Powerderhorn, Gateview, and Rudolph Hill 

quadrangle maps (Hedlund and Olson, 1973, 1975; Olson and Hedlund, 1973; 

and Olson, 1974, respectively. The syenitic and related rocks that have 

been analyzed and tabulated herein (excluding diabase and magnetite- 

perovskite rock) are thought to be about 1,400 m.y. in age, based upon 

age determinations of samples from four of the intrusive bodies. The 

age determinations of these four rocks (P7406, C9803, 2G3200, and 

G3730N) have been reported and discussed previously (Olson and others, 

1977).



Spectrographic analyses were made by P. R. Barnett, L. A. Bradley, N. M. 

Conklin, J. C. Hamilton, J. L. Harris, R. G. Havens, and M. J. Malcolm. 

Chemical analyses by rapid rock methods were made by L. Artis, I. H. Barlow, 

S. D. Botts, G. Chloe, P. L. D. Elmore, J. Glenn, J. Kelsey, M. D. Mack, N. 

Skinner, H. Smith, and H. H. Thomas. In the partial chemical analyses, MgO 

and P205 were determined by H. H. Lipp, F by W. D. Goss, C0 2 and total S by I. 

C. Frost, CaO by W. Mountjoy, and total Fe by D. L. Skinner. Radiochemical 

analyses were by J. N. Rosholt and W. Mountjoy. Radiometric analyses were by 

C. G. Angelo, L. M. Lee, and W. W. Niles. Fluorimetric analyses for U were by 

E. J. Fennelly, D. L. Ferguson, and J. P. Schuch. Gamma-ray spectrometry was 

by C. M. Bunker and C. A. Bush, all of the U.S. Geological Survey.



Description of samples and analytical data for Tables 1A, IB, and 1C,

Carpenter Ridge quadrangle, Colorado

C5130 Thorium vein, Mary Ann claim, in fault zone 1.5 m wide. 

C5511 Thorium-bearing breccia zone in granite, in saddle on ridge west of 

Cebolla Creek.

C930 Thorite vein in fractures in quartz-biotite schist. 

C5327 Intrusive breccia, composed of fragments of Precambrian rock in 

dolomitic matrix; south side of Blue Mesa Reservoir.

C63 Intrusive breccia, composed of fragments of Precambrian rock in 

dolomitic matrix; east rim of Cebolla Creek Canyon.

C64 Intrusive breccia, composed of fragments of Precambrian rocks in 

dolomitic matrix; east rim of Cebolla Creek Canyon. 

C64M Dolomitic matrix of intrusive breccia C64.

C9800 Granite dike cutting eastern part of syenitic pluton of 

Wolf Creek.

C972 Augite syenite; biotite and augite phenocrysts in fine-grained 

matrix; north side of Wolf Creek at 8,220-foot altitude.

C3245 Syenite from central part of composite shonkinite-syenite body 150 m 

wide, north side of Wildcat Gulch.

C3245a Shonkinite (melasyenite) from northeastern mafic border zone of 

composite shonkinite-syenite body, north side of Wildcat Gulch. 

C3254 Biotite shonkinite (melasyenite) near south edge of composite 

shonkinite-syenite body on south side of Wildcat Gulch.



Table 1A*—Spectrographic and radiometric analyses of 3 samples from thorium

veins, Carpenter Ridge quadrangle. Colorado
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IB.—Spectrographie and radiometric analyses of 9 samples
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Table 1C.—Chemical and normative analyses of
3 samples of syenitic and related rocks,
Carpenter Ridge quadrangle, Colorado

[Leaders ( —— ) indicate not determined.]
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Table 1C•—Chemical and normative analyses of
3 samples of syenitic and related rocks,

Carpenter Ridge quadrangle, Colorado — Continued
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Description of samples and analytical data for Table 2, Carpenter Ridge

quadrangle, Colorado

C5169 Fine to medium-grained porphyritic lamprophyre (melasyenite), small 

dike about 6 by 20 m; biotite phenocrysts in matrix of K-feldspar and 

hornblende.

C5172 Dark gray medium-grained lamprophyre, composed mostly of hornblende 

and biotite grains with interstitial pink oligoclase, in small plug about 10 x 

30 m.

C5328a Fine-grained hornblende syenite, with scattered hornblende 

phenocrysts, from small dike near body of intrusive breccia on south side of 

Blue Mesa Reservoir.

C5328b Medium-grained hornblende syenite from small dike near body of 

intrusive breccia on south side of Blue Mesa Reservoir.

C979 Medium- to coarse grained melasyenite, near south end of melasyenite 

body in the composite intrusive 900 m northeast of mouth of Wolf Creek. 

C980 Fine-grained porphyritic hornblende-biotite melasyenite. 

C981 Pyroxene-rich shonkinite (melasyenite); olivine present as 

phenocrysts.

C952 Fine-grained, gray porphyritic syenite near east edge of composite 

intrusive body 900 m northeast of mouth of Wolf Creek.

C951c Hornblende syenite from small (20 x 45m) composite shonkinite- 

syenite body on north side of Wolf Creek.

C995B Coarse-grained biotite syenite, southern part of puton 200 x 550 m 

in area.

C976 Black, fine-grained, porphyritic melasyenite, northern part of 

syenite pluton of Wolf Creek.

C990 Dark gray, fine-grained, porphyritic mafic syenite, central part of 
syenite pluton of Wolf Creek.
C972 Same as described in Table IB.
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Description of samples and analytical data for Table 3, Gateview quadrangle,

Colorado

G1222 Thorium vein, fine-grained, reddish-brown; associated with carbonate 

vein and blue amphibole rock.

G1223 Thorium-bearing quartz-carbonate-feldspar vein 30 to 60 cm thick. 

G2LP Quartz-hematite-thorite vein, Lone Peak Lode.

G2-3569 Thorite vein, Ten Mile claims, containing quartz, barite, jasper, 

red feldspar, specular hematite. 

G2-3571 do. 

10-M2 do.

G221 Thorite-bearing quartz-hematite vein, 1.8 m thick, containing K- 

feldspar, liraonite, barite; Atomic Queen.

G292 Thorite vein, Sand Rock No. 5 Lode, containing carbonate, limonite, 

hematite, quartz, barite, jasper.

G291 Thorite vein containing jasper, K-feldspar, carbonate mineral, 

barite, limonite, quartz, 30-60 cm thick.

G2623 Thorium-bearing limonitic jasper-bearing quartz-barite vein. 

G2108 do.

G2630 Carbonate-rich thorium vein (carbonatite) containing disseminated 

pink K-feldspar and minor pyrite.

G2105 Thorium-bearing vein 60 cm thick composed of K-feldspar, calcite, 

goethite, hematite, barite.

G22 Thorite vein composed of quartz, K-feldspar, hematite, limonite, 

minor barite; Cassie Lode. 

G26 Thorium-bearing quartz-hematite vein 0.6-2.5 m thick.

10



G5A2A Jasper-bearing quartz-hematite vein 2.5 m thick.

G542B Jasper-bearing quartz-hematite vein 4.5 m thick.

G518 Thorium-bearing quartz vein 0.5-1.5 m thick.

G56 Thorium-bearing limonitic quartz-carbonate vein 1 m thick.

G55 Thorite-bearing limonitic quartz-hematite vein.

G538a Thorium-bearing barite-specularite vein 1.5 m thick.

G538b do.

G319 Thorium vein 2 m thick composed of barite, calcite, quartz, pyrite,

limonite, blue amphibole.

G3A7 Thorium-bearing vein 0.5 m thick containing quartz, hematite,

limonite, barite.
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Description of samples and analytical data for Table 4, Gateview quadrangle,

Colorado

G2742 Hornblende melasyenite, forms darker border unit near west end of 

composite syenite body east of confluence of Goose Creek and Cebolla Creek. 

G3200 Porphyritic hornblende syenite; dark phenocrysts of uralitic 

hornblende, biotite, and chlorite in a fine grained, light pinkish-gray 

groundmass; typical of main mass of small pluton 60 m wide. 

4G3200 Porphyritic hornblende syenite from small pluton 60 m wide. 

G3068 Quartz syenite, small intrusive body on east rim of Cebolla Canyon. 

G3069 Medium-grained, porphyritic biotite syenite; biotite is 

poikilitically enclosed in light pink microcline crystals up to 1.5 cm in 

diameter. Small intrusive body on east rim of Cebolla Canyon. 

G3730N Biotite-calcite-feldspar (minette) dike.

G334 Black, fine-grained, biotite-rich lamprophyre (minette) dike, north 

side of draw east of Cebolla Creek.

G2715 Biotite melasyenite, small intrusive body 900 m east of upper Goose 

Creek.

G528 Black, fine-grained augite syenite, containing sporadic phenocrysts 

of augite and poikilitic biotite plates in matrix of euhedral microcline 

laths; augite grains are zonally altered to uralitic hornblende, chlorite, and 

biotite. Occurs near margin of Goose Creek syenite body. 

G5800 Fine-grained augite syenite.
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Table 4.—Spectrographic (10) and radiometric (3) analyses of

syenitic and related rocks. Gateviev quadrangle. Colorado

[Leaders (——) indicate not determined.]

Loc. No.- G2742

Sec. No.- 269449

Lat. ———— 38°22'9"

Long. ——— 107°9'39

Sec. ——— NW 1/4 36

Twp ———— 48N

Range— — 3W

eU ————— .003

u ———— <.ooi

Th ————— .002

Major

element- AlSi
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Description of samples and analytical data for Tables 5A and 5B, Gateview

quadrangle, Colorado

G2406 Hornblende-biotite syenite, Goose Creek syenite body, west side of 

draw; similar to G528.

G2415 Medium- to coarse-grained biotite syenite that forms a discontinuous 

marginal unit along west side of Goose Creek augite syenite body. Thin 

section is 2.4 percent holes, so does not total 100 percent. 

G528 Fine-grained augite syenite; description in Table 4. 

G5800 Fine-grained augite syenite.

G3200 Porphyritic hornblende syenite; description in Table 4. 

G3730N Biotite-calcite-feldspar (minette) dike.

G334 Fine-grained, biotite-rich minette; description in Table 4. 

G4501 Quartz diabase dike, bottom of Lake Fork Canyon.
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Tibia 5A»«*"CheaicaJ. and normative analyses of 7 sarioles of srenitlc rocks

and chemical analysis of one diabase sarnie

Loc. Wo.

Ser. No.

Lat.

Long.

Sec.

Twp

Range

G2406

——

38°20'3"

io7«inr
SW 1/4 11

47H

3W

[Leaden (

r.2415 GS28

—— ——

38020'3W 38°19'51 M

I07°l0'38>t 107°li'll (

SW 1/4 11 MW 1/4 14

47S 47H

jW jff

. Aatevlev duadranale. Colorado

—— ) indicate not determined.!

r,5800

Wl 73596

33°19'\6"

" 107°11-*"

tiff 1/4 14

47H

3W

G3200

Wi 73595

38°21'32"

I0707'40W

MW 1/4 5

47H

2W

G3730W G334 G4501

Wl 73594 152855 W199472

3a°2Q'^5" 38°20'34" 38°20'9"

107°8'15" 10708'37rt 107°13'49

ME 1/4 7 NW 1/4 7 NE 1/4 8

47H 47H 47S

2W 2W 3W

In Percent

Si02

A1203

F.,03

FeO

MgO

CaO

*a20

X20

Ti02

?2°5

MnO

H20+

H,0-

co2
Total ——— -

Sp.G.

33.8

11.9

3.0

4.7

9.2

6.6

2.2

5.8

.82

.66

.14

.56

——

.16

— 99.54

_ ——

44.7 48.5

9.2 10.4

2.1 4.6

6.3 3.3

13.3 10.9

9.8 7.2

1.0 1.3

4.8 8.4

1.5 .81

1.7 1.3

0.13 .14

1.4 .71

—— ——

1.8 .68

97.73 98.24

_ ——

55.3

13.3

3.6

4.4

6.3

5.6

2.5

6.3

1.0

.80

.12

.68

.05

.08

100 100

——

55.8

13.2

2.6

4.8

5.4

5.3

3.4

6.5

1.1

.89

.15

.52

.12

.08

—

52.5 52.7 52.3

13.0 12.8 14.1

1.0 1.6 1.4

5.7 3.4 10.3

5.2 5.3 5.1

6.6 6.2 7.9

2.5 2.2 2.7

5.0 5.2 1.2

1.1 .90 2.1

.82 .74 0.26

.15 .16 0.17

1.3 1.3 0.70

.05 —— .28

4.4 4.6 .08

99 99 09

—— 2.78 ——

NORMS

0

or

ab

an

C

fa

fo

en

fs

wo

nc

tin

ap

cc

a*

ne 
Total———

——

34.3

18.59

5.42

——

3.68

7.35

12.5.

——

9.33

4.35

1.54

1.44

0.35

——

—— 98.85

—— ——

28.4 49.6

8.46 .85

6.26 ——

— • .9

5.66 .7

19.6 19.1

5.24 — •

—— ——

8.71 9.94

3.04 6.5S

2.32 1.52

3.72 2.84

4.09 1.55

—— 5.5

96.0 98.2

——

37.1

21.1

6.4

——

0.3

1.3

13.7

3.2

6.7

5.2

1.9

1.9

0.2

——

99.0

——

38.3

26.8

1.6

——

2.4

5.7

5.3

2.0

7.9

3.*

2.1

2.1

0.2

——

1.1 
99.3

7.4 9.3 ——

29.7 30.9 ——

21.2 18.7 ——

—— —— ——

3.5 3.6 ——

—— —— ——

—— —— ——

13.0 12.3 ——

S.I 7.4 ——

—— —— ——

1.5 2.3 ——

2.1 1.7 ——

2.0 1.8 ——

10.0 9.6 ——

—— 0.8 ——

98.5 98.4 — •
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Table 5B.—Modes of 4 syenitic rocks, Gateview quadrangle, Colorado

LOG. No. ————————

Long . ——————————

Quartz

Microcline

Biotite

Muscovite

Hornblende

Pyroxene

Opaque

Apatite

Calcite

Sphene

Chlorite

[Leaders ( —— )

G2415

38°20'3"

107°10'58"

CTJ 1 /£ 11
O W X / H* XX

47N

*>TT3W

0.3

14.4

50.2

——

22.6

——

0.1

2.8

2.0

0.3

4.6

indicate not

38°19'51"

107°11'11"

NW 1/4 14

47N

OTT3W

0.4

53.5

13.0

——

22.8

3.6

2.1

——

——

——

4.5

determined.]

pionn P 1 1 /iVjJZUU Ujj't

38°21'32" 38°20'34"

107°7'40" 107°8'37"

NW 1/4 5 NW 1/4 7

47N 47N

OTT OTTJ Uf / lu
£mTi £• VV

2.2 17.1

69.8 35. Q

5.7 39.5

0.1

10.2

—— ——

1.0

0.2 -0.1

7.2

—— ——

10.6
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Description of samples and analytical data for Table 6, Gateview

quadrangle, Colorado

G1206a Hornblende-biotite-calcite lamprophyre from small dike. 

G4130 Biotite-hornblende minette from small (7.5 x 35 m) dike. Thin 

section has 3.7 percent holes, so mode does not total 100 percent. 

G417 Biotite-rich minette, small intrusive body 45 m wide. 

G2406b Very coarse-grained hornblende-biotite syenite, Goose Creek syenite 

body.

G2406c Hornblende-quartz syenite; hornblende phenocrysts in very fine 

grained feldspar-quartz matrix; Goose Creek syenite body. 

G2407 Augite-rich melasyenite; marginal facies of Goose Creek syenite 

body.

G528a Hornblende syenite from Goose Creek syenite body.

G424a Biotite-quartz syenite from small syenite body on east side of Lake 

Fork valley. Thin section has 1.8 percent holes, so mode does not total 100 

percent.

Biotite-hornblende melasyenite in small plug about 45 m long.

Biotite syenite, part of small pluton 60 m wide.

Quartz syenite; small intrusive body on east rim of Cebolla Canyon.

Porphyritic biotite syenite; description in Table 4.

Biotite melasyenite, small intrusive body 900 m east of upper Goose

G3218

G3200a

G3068

G3069

G2715

Creek.
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Description of samples and analytical data for Table 7, Powderhorn quadrangle,

Colorado

P4-2992 K-feldspar-barite-limonite-thorite vein 1 m thick in feldspathized 

felsite and amphibolite.

P4-2993 Thorite-bearing barite-limonite vein 1 to 4 m thick in breccia zone 

along fault in feldspathized felsite and amphibolite. Same vein system as P4- 

2992.

P4-7358 Thorite-bearing quartz-K-feldspar veins in jointed zone 1 m wide in 

feldspathized granite.

P4-9546 Thorium vein about 30 cm thick in granite; Marian No. 1 claim. 

P4-7411 Small thorium vein, about 15-30 cm thick, in granite. 

P4LJ K-feldspar-quartz-barite-carbonate-goethite-thorite vein about 0.15-1.5 

m thick; Little Johnnie claims.

P51A Feldspar-quartz-goethite-thorite vein about 2 m thick in sheared and 

feldspathized felsite. 

P51B do.

P5-7872 Thorite-rich feldspathized zone 1-4 m thick in sheared granite, 

Whitney claim.

PI-3274 Thorite-bearing breccia vein, east side of Wildcat Gulch at 8,800-ft. 

altitude.

PI-3754 Thorite-bearing K-feldspar-quartz-hematite vein in granite. 

Pl-3754a Calcitic thorium vein near PI-3754. 

PI-3701 Thorium-bearing carbonate-quartz-hematite vein. 

PI-3702 Limonitic carbonate-quartz vein 30-60 cm thick.

P2700 Ouartz-hematite-pyrite-goethite-carbonate vein in brecciated granite 

and red syenite zone in hornblende shist, Red Rock claim. 

P4-7371 Limonitic thorium vein in fault zone in felsite.
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Description of samples and analytical data for Tables 8A and 8B, Powderhorn

quadrangle, Colorado

P7-4702 Light brown, foliated dolomitic carbonatite plug in felsite about 450 

m northwest of Powderhorn P. 0.; contains minor amounts of apatite and pyrite. 

IH-1 Light brown, medium grained dolomitic carbonatite at north end of Little 

Iron Hill; contains minor amounts of apatite and pyrite.

IH-91 Light brown, medium grained dolomitic carbonatite on west side of Iron 

Hill on north side of a major draw; contains several percent apatite and trace 

amounts of pyrite.

IH-100 Light brown, medium-grained dolomitic carbonatite in southwest part of 

Iron Hill carbonatite body; contains minor amounts of apatite and pyrite. 

IH-107 Light brown, strongly foliated, dolomitic carbonatite in gully on 

south side of Iron Hill; contains minor amounts of phlogopite, apatite, and 

pyrite.

IH-110 Light brown, foliated, dolomitic carbonatite on south side of Iron 

Hill; contains minor amounts of apatite and pyrite.

P8702 Carbonatite dike 2 m thick; small shaft 430 m east of main Iron Hill 

carbonatite body; layered structure with sideritic layers alternating with 

dolomitic; contains abundant pyrite, chlorite, barite, and phlogopite.
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P9-9023 Sideritic and dolomitic carbonatite from small shaft in dike 0.5 m

thick on north side of North Beaver Creek; contains pyrite and barite.

P8-9044 Thin veins of carbonate mineral and sodic amphiboles in fenitized

granite, Huntsman Gulch.

PC-15 Carbonatite near top of Little Iron Hill.

PC-104 Carbonatite, south side of Iron Hill.

PC-111 Main carbonatite body, north side of Road Beaver Creek.

NJX-1 Magnetite-perovskite-apatite rock, New Jersey Zinc Co. adit.
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Table 8A.~Partial chemical analyses of 8 samples of carbonatite
*

dikes and carbonate veins. Powderhorn Quadrangle, Colorado

Lat. ———————

fnr ..----., -.u_-

?.a nz e ——————

CaO

MgO

P^OjI/

P 2o 5

co2

s

p

CaC03

MgC0 3

FeC03

Ca3 (P04 ) 2 F

FeS2

BaS04

2/ • Total—' ————

——— P7-4702

____ 1ft°T 7*"t *"'

——— 107°7'40"

NT* 1/4 32

——— 47JT

——— 2T-7

28.6

16.0

4.74

0.97

42.1

.03

.017

49.1

33.5

7.9

2.1

0.1

——

— 92.7

[Tr., trace,

IH-1

7OSS9S

107°4'42"

SE1/4 3

46N

30.2

18.4

2.89

1.03

43.7

<0.01

.016

51.8

38.5

2.1

2.3

Tr.

——

94.7

Leaders

IH-91

ift^i s*

107°4'

W 1/2

46N

30.6

17.3

2.30

4.34

41.3

.01

.033

45.5

36.2

6.3

9.5

Tr.

——

97.5

(—— ) indicate not determined]

IH-100

1 ft" 1B°1 A'Sfi"

8" 107°3'47"

11 SK 1/4 11

46W

2T-7

29.6

18.1

3.09

0.36

46.3

<o.ni

.005
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0.8

Tr.

——

100.2

IH-107 

700090

38°14'

107°3'

46IT

2T-7

27.8

18.4

4.60

0.13

43.8

.13
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5.0

0.3

0.2

——

93.5

IH-110 

•7088*50
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27" 107°3'21 t<

46K

2T/7

30.0

18.2

2.69
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45.2
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1.3

——

100.0

P8702

•joO. «r »eii

107°2'31"

46N

211
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9.01

21.12

0.74

35.5

.37

.007

34.5
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27.6

1.6

——

5.0

87.5

P9-9023

•RIAfl

•joO, e»i fjfi

107°1'33"

SU 1/4 12

1 1/2V

10.4

4.68

36.86

0.48

30.6

.94

.024

17.5

9.8

46.9

1.0

——

5.1

30.3

Total Fe as ^2°3 

"'Total of previous 6 items
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Description of samples and analytical data for Tables 9A and 9B, Powderhorn

quadrangle, Colorado

P7301 Dark gray to black, fine-grained hornblende syenite near Spencer; 

phenocrysts of uralitic hornblende and biotite in matrix of microcline laths. 

P7406 Coarse-grained biotite syenite, Lot mine; large euhedral to subhedral 

phenocrysts of microcline poikilitically enclose biotite and pale bluish-green 

hornblende.

IH-71 Gray, gneissic, medium-grained fenite composed chiefly of perthitic 

microcline and elongate, aligned aggregates of aegirine-augite grains; mode is 

average of 5 thin sections.

P3266 Dark pinkish-gray, fine-grained melasyenite near Spencer; small 

phenocrysts of uralitic hornblende in fine-grained matrix of microcline laths. 

P3267 do.

P7432 Foliated black shonkinite (melasyenite) near Spencer. 

P7430 do.

P7429 Medium-grained porphyritic shonkinite (melasyenite) near Spencer; 

phenocrysts of biotite.

P3709 Hornblende-biotite lamprophyre; phenocrysts of hornblende and biotite 

in fine-grained gray matrix; occupies 7.5 x 60 m area in northwest corner of 

quadrangle.

P7406 Coarse-grained biotite syenite, Lot mine; large euhedral to subhedral 

phenocrysts of microcline poikilitically enclose biotite and pale bluish-green 

hornblende.

P7406a Shonkinite at Lot mine, near contact with felsite. 

P7406d Shonkinite at Lot mine, 15 m south of Lucky Day prospect pit. 

PR-9 Mafic biotite syenite near Lot mine; coarse microcline grains 1-3 cm 

long poikilitically enclose biotite. 

P8021 Chloritic syenite, Willow Creek syenite body-
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Table 9A.—Chemical, normative, and Spectrographic analyses of 3 samples of

syenleic and related rocks. Powder horn quadrangle. Colorado

[Leaders indicate not determined]

Loc. tfo.-

Ser. No.-

Long. ———

Range-——

SiO,

A1203

Fe2°3

FeO

MgO

CaO

N«,0

K20

Ti0 2

P2°5

MnO

H20+

H20-

CO,

Sum ————

Sp.G. ———

Q

or

ab

an

C

fa

fo

en

fs

wo

nt

ilm

ap

cc

Total — —

Chemical Analyses

P7301 P7406

156273 156274

38°21'34" 38°19'U"

107°6'53" 107°5'38"

NE 1/4 5 SW 1/4 15

47N 47N

2W 2W

52.3 55.2

12.3 10.0

2.4 2.5

5.6 4.1

8.0 10.0

7.2 6.7

2.3 2.5

5.6 5.0

.86 .60

1.0 .86

.14 .14

1.1 1.2

—— ——

.66 1.4

99.46 100

2.82 2.78

NORMS

—— 0.1

33.3 29.5

19.6 21.1

6.7 1.3

—— ——

3.3 ——

8.4 ——

8.1 24.9

2.9 4.7

7.7 7.3

3.5 3.6

1.6 1.1

2.4 2.0

1.5 3.2

99.0 9R.8

Spectrographic Analyses

IH-71 Loc. No.— P7301 P7406 IH-71

—— Ser. Fo.— 156273 156274 ——

taOi k' •* t" T -_ -toOii *ii.n loOin'ts. » ioOi s'ttn

107°1'12" Long. ——— 107°6'53" 107°5'38" 107°1'12"

NP 1 '4 1° "cc ITE 1/4 5 "TT 1 '4 15 HE 1 '4 1"

46N Twp ————— 47H 47H 46N

1 1/2W Range ——— 2W 2W 1 1/2V7

62.55 In percent

15.07 0.3 BaSr Ba ——

2.42 02 —— —— Sr

2.03 0.15 —— —— Ba

1.33 Parts per million

4.09 700 Cr CrSr ——

5.80 300 VZr Pi ——

5.68 150 CeCuMi CeYZr V

.15 100 —— —— Zr

.14 70 ScLaNd CuLaKd ——

.29 30 CoPbY ScYCoPb Ga

.13 15 B B ——

.05 10 —— —— Cu

.03 7 GaNb BeGaNb ——

99.80 5 —— ——— ScYCoCr

—— 3 YbBe Yb ——

2 —— —— HI

0.75 1.5 —— —— Be

33.6 1 —— —— Yb

41.1

2.36

——

ac7.00

hy3.49

3.33

——

7.05

——

0.28

0.31

0.07

99.34
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Description of samples and analytical data for Tables 10A and 10B Rudolph

Hill quadrangle, Colorado

J349 Thorium-bearing limonitic vein or dike 1-2 m thick in pyroxenite. 

J352 Thorium-bearing vein or pod in nepheline syenite dike; contains 

limonite, carbonate, fluorite.

J120, 120A, 120B Thorium-bearing limonitic feldspar-carbonate vein in 

felsite; Elk No. 2 claim area.

J337 Limonitic veinlets in radioactive fine-to medium-grained granite. 

J326 Narrow thorium-bearing veinlets in limonitic and hematitic altered zone 

in fine-grained quartz diorite.
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Table 10A.—-Spectrographic (7) and radiometric (3)

Loc. No.-~ —— •

T a f _______ _

Twp ——— —— --

T ^ T i-1-.jin..L u

eTnO ff -1*—— — _— __ 

Major Element-

7 

3 

2 

1.5 

0.7 

0.3 

0.2 

0.15 

0.1 

700 

500 

300 

200 

150 

70 

50 

30 

20 

15 

7 

3 

1.5 

1

analyses of thorium veins, Rudolph Hill quadrangle, Colorado

[Leaders (—— ) indicate not determined]

J120 J120A J120B J349 J352 J337 J326 

269441 273251 273252 W175004 T7175003 285447 285446 

38°14'58" 38°14'58" 38°14'5«" 38°14'54" 3S°14'37" 38°13'26" 38°12'54" 

107°5'26" 107°5'26" 107°5'26" 107°0'38" 107°0'29" 107°1'57" 107°2'15" 

SW 1/4 10 SW 1/4 10 SW 1/4 10 NW 1/4 18 HW 1/4 18 SW 1/4 24 NE 1/4 25 

46N 46N 46N 46N 46N 46N 46N 

2W 21-7 2W 1W 1W 1 1/2W 2W 

.013 —— —— — —— .02 .04 

.001 —— —— —— —— .001 .005

__ ~__ __ ___ ___ QS .17 

AlKSi FeSi Si —— —— Si CaFe

—— K FeK —— —— A1K Si 

Fe BaAl Al —— —— CaFeMgNa BaP

___ „__ __•__ ______ Ba fla 1TT1A ______

Ba Ca —— .— _ ___ J— _ ___ 

Ca Mn CaTi —— —— BaCeLaHnP —— 

Ti CeNdMgThTi ffgNd —— —— NdSr AUfnNaSrTh

MgNa EuNa MnNaBaCeSm —— —— —— Ti

NdSr —— EuPrTh Ce CeNb PrThTi NdCeMgZrY 

—— —— —— NdZr Nd —— —— 

CeLaSmTh GdV GdSrV V CrV GdSmY- GdLaSmV

m-m™ ™ ™^ 4™"*** O UM Si irfd * D I -m.-m.^ -"""^

IfaV CrDyErLaNbPbScY DyErLaNbYCrCu NbY —— NbPbV Dy 

CrtTbPbSnZr CoCuMoNiZr PbNiScZr —— CuNi HyZr CrNbPbSc

GaMCuScY Sn CoSn CoCrSc MoZr CutTiSc Mi 

—— —— —— MoPb Yb —— 

Mo Ga GaMo GaNiYb Co GaJ'oCoCr CoCuYb 

Co BeYb Yb —— Ga Yb —— 

Be — - Be —— Be Be Be



Table 10B.—Chemical analyses of two samples of

thorium

Loc. No. —

Ser. No. — -

T a *• ____ ——

ljUllg .

Sec. ————

sio2

A1 203

Fe2°3

FeO

MgO

CaO

Na20

K20

T102

P 2°5

MnO

H20+

H20-

C02

veins, Rudolph Hill

. —————— J349

. —————— Wl 75004

_________ 1O7 °O ' ̂  ft "

. —————— NW 1/4 18

47.6

8.5

15.9

.12

.22

6.7

.06

6.3

2.5

.89

.14

2.7

.50

3.8

. —————— Qfi

quadrangle, Colorado

Wl 75003

38°14'37"

107°0'29"

NW 1/4 18

46N

1W

62.0

6.5

13.5

.0

.28

2.1

.03

4.8

3.1

.86

.12

2.9

1.2

.06

07
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Description of samples and analytical data for Table 11, Rudolph Hill

quadrangle, Colorado

J2500 Fenitized fine-grained granite; south end of Powderhorn Valley. 

J311G1 Thorium-mineralized, fenitized, coarse-grained Powderhorn Granite, 

J311G2 do. 

J311G3 do. 

J3121 

J3122 

J3123

J3124

J257S

Red- and yellow-stained, fenitized, fine-grained granite.

do.

Fine-grained granite.

do.

Spectrographic analysis of Carbonate-rich fenite.

Carbonate-rich fenite associated with carbonatite dike 10 m thick
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